Increase in peripheral benzodiazepine receptors and loss of glutamate NMDA receptors in a mouse model of closed head injury: a quantitative autoradiographic study.
Increases in peripheral type benzodiazepine receptors (PTBR) have been utilized for the detection of neuroinflammation and neurotoxicity in the brain. We have investigated the relationship between PTBR and NMDA receptor binding density in mice with closed head injury (CHI) using quantitative autoradiography. CHI was induced by a weight drop in nine mice, four of which received a single injection of the rat sarcoma (Ras) inhibitor famesyl thiosalicylate (FTS) 1 h after the insult. Sham controls received anesthesia but no contusion. The neurological status of the mice was evaluated at 1 h, and hence up to 7 days using a neurological severity score (NSS). Animals were killed 7 days after CHI and consecutive brain sections were incubated with [3H]PK11195, a PTBR antagonist, or [3H]MK801, an n-methyl-d-aspartate receptor (NMDAR) use-dependent antagonist. CHI produced large (two- to threefold), widespread increases in PK11195 binding in the traumatized hemisphere and a significant decrease (20%-40%) in NMDAR binding limited to regions at close proximity to the lesion. Histologically, these regions were characterized by glial proliferation and neuronal loss. Significant increases in PTBR binding, but no concomitant decrease in NMDAR, were identified in several regions remote from the lesion, including the contralateral ventrolateral striatum and the ipsilateral ventral thalamus. Drug treatment significantly improved the neurological deficits but had only a marginal effect on PTBR. These results support a complex role for glial activation and PTBR increases in the context of CHI.